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ELECTRONIC ENGINE CONTROLS (EEC-IV) 
SENSORS AND ACTUATORS 
(THROUGH MODEL YEAR 1986) 


INTRODUCTION 


This text will describe the various sensors and actu- 
ators used with the EEC-IV system and explain how 
they operate. It is designed to help the technician 
identify and understand these components before 
attempting to correct a driveability concern. For 


complete EEC Diagnosis and Testing procedures 
refer to the Es ОЕ ш 


Shop Manual, Volume Н (Fig. 1). The manual тау 
be purchased from Helm Inc., P.O. Box 07150, 
Detroit, Michigan 48207. 
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Figure 1. Emissions Diagnosis/Engine Electronics 
Shop Manual, Volume H. 


NOTE: 


The key to making accurate diagnoses of engine 
performance problems on a vehicle equipped with 
EEC-IV is to approach the vehicle as if it is not 
equipped with the EEC-IV system. In the days be- 
fore engine controls, a technician would look the 
engine over thoroughly and perform certain diag- 
nostic routines to determine the problem. The addi- 
tion of engine controls has not changed the basic 
structure or operation of the engine. All the visual 
checks and diagnostic routines still apply, and are 
quite necessary. There is absolutely no sense look- 
ing to the EEC-IV system for a problem if the prob- 
lem exists somewhere outside the system. 


The EEC-IV system is the fifth generation of elec- 
tronic engine controls (including the MCU system) 
developed and produced by the Ford Motor Com- 
pany. In the past, an engine's air/fuel mixture, igni- 
tion and emissions systems were controlled by 
independently functioning vacuum and/or mechan- 
ical devices. With the EEC-IV System, these pro- 
cesses can now be controlled by a small on-board 
computer known as the electronic control assembly 
(ECA). This integrated control provides for optimal 
engine performance and driveability, maximum fuel 
efficiency, and minimum noxious emissions under 
any operating condition. In order to control all of 
these different processes that are part of the engine 
control system, the EEC-IV system must have the 
ability to monitor each process individually. In addi- 
tion, the EEC-IV system also needs devices which 
allow it to control these processes. The EEC-IV 
system allows the ECA to read and evaluate signals 
itreceives from each of its system inputs. The ECA 
uses those same signals as the basis for commands 
sent to system outputs (Fig. 2). 


e System inputs are sensors that transmit sig- 
nals to the ECA. These signals indicate what is 
taking place at key locations in and around the 
engine. 


e System outputs are actuating devices that 
perform a specific function whenever the ECA 
signals them. 
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Figure 2. ЕСА Inputs and Outputs 


Ш... ФФ 


w 


ELECTRONIC ENGINE CONTROLS (EEC-IV) 
SENSORS AND ACTUATORS 
(THROUGH MODEL YEAR 1986) 


ECA INPUT COMPONENT DESCRIPTION 


The ECA input system is comprised of a variety of 
components, specifically designed to monitor an 
operating function of the vehicle. These compo- 
nents are divided into three main categories: 


e Sensors 
ө Switches 
e Signals 


SENSORS 


Sensors inform the ECA of the current operating 
status of a vital engine function such as throttle 
angle. Sensors usually receive or send some type of 
voltage change to the ECA. EEC-IV system sensors 
include: 


e Thermistors 


e Potentiometers 
Signal generators 
Hall effect devices 
Inductive pickups 
E-cells 


SWITCHES 


Switches are different from sensors. As well as 
being components of the ECA, switches can be an 
integral part of other systems such as the brake ON/ 
OFF (BOO) switch. Switch inputs are digital (the 
component is either ON or OFF). The ECA monitors 
the following with a digital input: 


e Air conditioning 

e Brake ON/OFF 

e idle tracking 

e Transmission (automatic or manual) 
e Clutch 

e Power steering 


SIGNALS 


Signals are also an input to the ECA. A signal is 
used by the ECA to determine certain modes of 
operation. Signals are associated with an ECA test- 
ing feature. The following signals are used by the 
ECA: 


e Ignition diagnostic monitor (IDM) 
e Self-test input (STI) 


EEC-IV INPUTS 


The following inputs to the EEC-IV system are listed 
in alphabetical order. Not all of these inputs are used 
on any one vehicle. 

Air Charge Temperature (ACT) 
Sensor 


The ACT is a specialized thermistor which changes 


resistance according to air temperature. As the air 
temperature increases, the ACT resistance de- 
creases. This information is necessary for the ECA 
to compensate ignition timing and air/fuel ratio due 
to a change in air density. The sensor is usually 
located in the intake manifold runner or air cleaner 
housing (Fig. 3). 
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Figure 3. Air Charge Temperature Sensor 


Air Conditioning — ACC, ACCS and 
ACD 


Each time battery voltage is applied to the A/C 
clutch, a signal is sent to the ECA. The ECA then 
maintains the engine idle speed with the throttle air 
bypass valve solenoid or idle speed control (ISC) 
motor to compensate for the added load created by 
the A/C operation. 


Shutting off the air conditioning has a reverse effect. 
The ECA maintains the engine idle speed to correct 
curb idle specification (Fig. 4). 
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Figure 4. Air Conditioning/EEC Schematic 


Barometric Pressure (BP) Sensor 


An EEC-IV vehicle that does not incorporate a mani- 
fold absolute pressure (MAP) sensor monitors 
barometric pressure through the use of a BP sensor 
(Fig. 5). 


The barometric sensor supplies ECA information to 
compensate for altitude variations. The ECA modi- 
fies certain outputs as a result of barometric pres- 
sure changes. The barometric pressure sensor 
produces a frequency based on atmospheric 
pressure. 
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Figure 5. Barometric Pressure Sensor 
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ELECTRONIC ENGINE CONTROLS (EEC-IV) 
SENSORS AND ACTUATORS 
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Brake On/Off (BOO) Switch 


The BOO switch is a 12-volt signal from the brake- 
lamp switch to the ECA. This information is used to 
determine vehicle status. Vehicle speed control and 
converter clutch lockup operation are controlled ac- 
cording to this input. The BOO switch signal is a 
digital input (either on or off) (Fig. 6). 


| 
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Figure 6. BOO Input Schematic 
Clutch Engaged Switch 


On models equipped with a manual transmission, 
two switches connected in parallel indicate a vehicle 
load or no-load condition to the ECA. These are the 
clutch engaged switch and the neutral gear switch 
(Fig. 7). 


Figure 7. Clutch Engaged Switch and Neutral 
Gear Switch 


The clutch engaged switch is a two-position switch 
that is closed when the clutch is depressed. It is 
mounted on the clutch pedal lever. 


The neutral gear switch is located on the manual 
transmission and is connected to the shift linkage. 
The transaxle neutral switch is a microswitch that is 
closed when the transaxle is in the NEUTRAL 
position. 


These switches are necessary to prepare the ECA 
for vehicle load during operation. Figure 8 details a 
typical clutch engaged/neutral gear schematic. 
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Figure 8. EEC/Manual Transmission Electrical Schematic 


EGR Valve Position (EVP) Sensor 


The EVP sensor (Fig. 9) provides the ECA with a 
signal indicating the position of the EGR valve pin- 
tle. It is mounted on top of the EGR valve. 


The EVP sensor is a linear potentiometer. The wiper 
on the potentiometer is mechanically moved by an 
actuator rod which rests on the EGR valve stem. 


As the EGR valve opens and closes, the stem 
moves the sensor shaft/wiper assembly an amount 
equal to the position of the valve. 


Resistance range of the EVP sensor is 3,000 to 
5,000 ohms with the sensor disconnected from the 
wiring harness. With the EGR valve at maximum 
open, the signal to the ECA is approximately 86% of 
reference voltage. At maximum closed, the signal is 
approximately 16% (or 8% depending on applica- 
tion) of reference voltage. Between maximum open 
and closed positions the signal is proportional. 


Figure 9. EVP Sensor 
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Engine Coolant Temperature (ECT) 
Sensor 


The ECT sensor (Fig. 10) measures the coolant 
temperature of the engine. The sensor is threaded 
into the engine coolant passage. 


The ECT sensor contains a thermistor; a device in 
which resistance changes with temperature. This 
sensor is very similar to the ACT sensor. 


The electrical resistance of the thermistor de- 
creases as temperature increases, and increases 
as temperature decreases. The varying resistance 
affects the voltage drop across the sensor terminals 
and provides electrical signals to the ECA corres- 
ponding to engine temperature. A cold engine re- 
sults in a high electrical signal. A normal engine 
operating temperature results in a lower electrical 
signal. The change in resistance is not proportional 
to the change in temperature. 
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Figure 10. ECT Sensor 


Exhaust Gas Oxygen (EGO) Sensor 


The EGO sensor is situated in its own mounting 
boss in the exhaust manifold (Fig. 11). It operates 
between approximately a zero- and one-volt output, 
depending on the presence (lean) or absence (rich) 
of oxygen in the exhaust gas. 
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Figure 11. EGO Sensor 


The sensor protrudes directly into the path of ex- 
haust gases. The gases enter flutes in the shield 
and contact the sensor element. 


The EGO sensor flutes allow exhaust gas to move 
continuously around the sensor element. 


The EGO sensor produces a voltage source during 
operation. Lean of stoichiometric (balanced) air/fuel 
ratio, the EGO sensor will output a voltage between 
zero to 0.40 volt. Rich of stoichiometric, the EGO 
sensor will output a voltage between 0.60 to 1.0 volt 
at EGO tip temperature of 350°C (662°F). 


A voltage reading greater than 0.6 volt indicates a 
rich air/fuel ratio, while a reading of less than 0.4 volt 
indicates a lean ratio. 


The EGO signal positive lead is to the ECA. Ground 
is through the exhaust manifold and engine block. 
From the ECA is an additional ground, circuit 89 
(ECA pin 49). 


The EGO signal is zero until it warms (lean). During 
cold-engine operation, the ECA ignores the EGO 
signal. 


NOTE: The operating temperature of the EGO sen- 
sor is between 300-850°C (572-1,562°F). 


NOTE: The EGO sensor should never be tested 
with anything other than a digital voltmeter. 
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Heated Exhaust Gas Oxygen 
(HEGO) Sensor 


On certain vehicles the exhaust gas oxygen sensor 
incorporates an internal heater. The HEGO sensor 
operates in the same manner as an EGO sensor. 
With the addition of an internal heater, a longer 
closed-loop operation is possible during periods of 
idle. 


Battery voltage is applied to the heating element 
when the ignition switch is in the RUN position only 
(Fig. 12). 
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Figure 12. HEGO Sensor 


Idle Tracking Switch (ITS) 


The ITS (Fig. 13), used on certain applications, is 
integral with the DC motor idle speed control (ISC). 
The ITS signals the ECA when the throttle is open 
(switch is closed) and not in contact with the DC 
motor idle speed control plunger. The voltage signal 
to the ECA is less than one volt. When the throttle 
lever is in contact with the switch, the switch opens 
and a voltage signal is sent to the ECA. 


ELECTRONIC 324 CHO 324 ^ 

CONTROL ` Kuu rumi 

ASSEMBLY ҮЛС 349 Y/LG ЕИН 
| 


(ЕСА) | ѕоцр ` ОВ 559 


= 
= 
' 
js | 
I 
I 
I 
u 


| STATE 16 
BK/O , 


€ 6112 MODULE RESISTOR 


Figure 14. Ignition Diagnostic Monitor (IDM) Schematic 
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Figure 13. Idle Tracking Switch 


Ignition Diagnostic Monitor (IDM) 


The IDM circuit is an ECA input from the negative 
terminal of the ignition coil. The input is designed as 
a comparison reference, enabling the ECA to deter- 
mine if the ignition primary circuit has an intermittent 
fault. When the ECA has observed a PIP signal and 
has submitted a SPOUT signal to the TFI-IV mod- 
ule, a resultant signal should be observed at the 
IDM terminal of the ECA. Failure to monitor the 
ignition coil signal results in the ECA setting an 
intermittent failure code into memory. This allows 
the technician more diagnostic leverage when at- 
tempting to service the vehicle (Fig. 14). 


Key Power (KPWR) 


On applications with a DC motor idle speed control 
(ISC), when the key ON signal is stopped, the ECA 
cycles the ISC plunger to prevent dieseling, and 
then extends for the next start-up within 10 seconds. 


On applications with a throttle air bypass valve sole- 
noid (multi-point, fuel injected engines), the key on 
input, along with the crank input, signals the ECA to 
go to a 100% duty cycle on the solenoid. This allows 
for "no-touch" engine starting, since the solenoid 
allows air to flow around the closed throttle plate(s) 
(Fig. 15). 
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Figure 15. Key Power (KPWR) Schematic 


Knock Sensor 


The knock sensor (Fig. 16) is an accelerometer: an 
electronic device capable of measuring vibration 
and converting the vibration signal to an electrical 
output that measures the engine knock. The sensor 
is designed to resonate at the same frequency as 
engine spark knock (5-6 kHz). The accelerometer 
converts the vibration signal to an electrical output. 


The output of the knock sensor is used by the ECA 
to retard ignition timing. 


Figure 16. Knock Sensor 


Manifold Absolute Pressure (MAP) 
Sensor 


The MAP sensor operates as a piezoelectric disc 
capacitor, except that the output signal has a fre- 
quency changed, rather than voltage. The pressure- 
sensing element has a sealed vacuum reference 
input on one side of a diaphragm in the silicon 
sensing element, and manifold or barometric pres- 


sure on the other side. Any changes in pressure 
result in a corresponding change in the diaphragm 
deflection and, therefore, a change in capacitance. 
The capacitance of the pressure-sensing element 
increases with increased pressure. 


The MAP sensor (Fig. 17) is connected to the intake 
manifold by way of a vacuum hose. The signal from 
the MAP sensor to the ECA allows the ECA to 
determine under what load the engine is operating. 
During periods of Key On/Engine Off and at wide- 
open throttle acceleration, the MAP sensor signals 
barometric pressure to the ECA. 


The frequency range of the MAP is 88-163.80 Hz. 


VACUUM 
FITTING 


Figure 17. Manifold Absolute Pressure (MAP) Sensor 
Neutral Drive Switch (NDS) 


The NDS provides a signal indicating when the au- 
tomatic transmission is in NEUTRAL. This allows 
the ECA to determine the engine load (transmission 
in gear). 


No voltage (one volt or less) on the line (switch 
closed) is an indication that the transmission is in 
PARK or NEUTRAL. 


The ECA adjusts the engine idle speed for the load 
or no-load condition. A neutral forcing relay is ener- 
gized in the START mode to provide the no-voltage 
signal on the Vref line (Fig. 18). 
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Figure 18. Neutral Drive Switch Schematic 
Neutral Gear Switch 


Refer to Clutch Engaged Switch for operation of the 
neutral gear switch. 


Neutral Pressure Switch (NPS) 


The NPS is used only on the AXOD transaxle. The 
switch is hydraulically operated and informs the 
ECA of gear selection. The NPS is used with the 
transmission hydraulic switches 4-3 and 3-2 (THS 
4-3 and THS 3-2). It is mounted to the valve body of 
the transaxle in the forward clutch hydraulic circuit 
(Fig. 19). 
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Figure 19. Neutral Pressure Switch 


Power Steering Pressure Switch 
(PSPS) 


The PSPS is used on certain vehicle applications to 
signal, through circuit 330 to pin 30 of the ECA, 
when power steering pressure exceeds a specified 
limit (400-600 psi). The ECA will then adjust idle 
speed to compensate for this added load on the 


engine. The switch is located in the high-pressure 
line of the power steering system. 


Pressure Feedback Electronic EGR 
(PFE) Transducer 


The PFE transducer relays information related to 
exhaust pressure. The processor uses the PFE in- 
puts to determine the correct opening position of the 
EGR valve for increased NO, control (Fig. 20). 


Figure 20. PFE Transducer 


Profile Ignition Pickup (PIP) 


The PIP is located in the universal distributor. The 
primary function of the EEC-IV universal distributor 
is to direct the high secondary voltage to the spark 
plugs. In addition, the universal distributor supplies 
crankshaft position and frequency information to the 
ECA using the PIP sensor. The distributor does not 
have a mechanical or vacuum advance. The univer- 
sal distributor assembly is adjustable for resetting 
base timing, if required. 


The PIP sensor (Fig. 21) has an armature, with 
windows and metal tabs, that rotates past the pickup 
assembly (Hall effect switch). When a metal tab 
enters the stator assembly, a signal is sent to the 
ECA, indicating the 10° BTDC crankshaft position. 
The ECA calculates the precise time to energize the 
spark output signal to the TFI module. When the TFI 
module receives the spark output signal, ignition coil 
primary current flow is stopped, causing the col- 
lapse of the magnetic field. This results in a high- 
voltage induction in the secondary winding firing the 
Spark plug. 


Misadjustment of base timing affects spark advance 
amounts in the same manner as a conventional 
ignition system. 
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Figure 21. PIP Sensor and Universal Distributor 


The 5.0L sequential electronic fuel injection (SEFI) 
system incorporates a unique trigger armature for 
fuel/ignition synchronization. The ECA must be able 
to determine which PIP signal is the No. 1 cylinder. 
Onetab on the armature is narrower than the others, 
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causing a different signal. This is referred to as a 
signature PIP signal. The signal is necessary due to 
the energizing of each injector in relation to the 
engine firing order (Fig. 22). 
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Figure 22. Signature PIP Armature 
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Self-Test Input (STI) 


The STI is an ECA input induced by the technician 
while testing the vehicle. When the STI wire is 
jumped to the proper self-test terminal, the ECA will 
begin a series of self-test checks. A more detailed 
description will be given in the diagnostic operation 
of this manual. 


Throttle Position (TP) Sensor 


The TP sensor (Fig. 23) is a rotary potentiometer. It 
is mounted so that the signal contact moves in pro- 
portion to the throttle angle. 


Resistance range is zero to 4,000 ohms +/— 2096 
with the sensor disconnected from the wiring 
harness. 


At wide-open throttle (85 degrees), the signal to the 
ECA is approximately 9096 of reference voltage. At 
closed throttle, the signal is approximately 1296 of 
reference voltage. In between, the signal is 
proportional. 
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Figure 24. THS 4-3 and 3-2 (AXOD Shown) 
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The TP sensor provides the ECA with a signal pro- 
portional to the opening of the throttle plate(s). The 
sensor output signal uses a reference voltage of 5 
volts on EEC-IV vehicles. 


ROTARY TP 


Figure 23. TP Sensor 


Transmission Hydraulic Switches 
4-3/3-2 (THS 4-3/3-2) 

The AXOD transaxle signals to the ECA which gear 
the transaxle has entered. The THS 4-3 and 3-2 are 
necessary for ECA control of the locking upshift 
torque converter (Fig. 24). 
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Vane Airflow (VAF) Sensor 


The vane meter is located behind the air cleaner 
assembly. Airflow through the body moves the vane 
mounted on a pivot pin. The more air flowing 
through the meter, the farther the vane rotates about 
the pivot points. 


The air vane pivot pin is connected to a poten- 
tiometer inside the assembly. The output of the VAF 
sensor to the ECA varies, depending on the volume 
of air flowing through the housing. A higher volume 
of air produces a high-voltage output (Fig. 25). 


Vane Air Temperature (VAT) Sensor 


The VAT sensor is an integral part of the vane meter. 
(The vane meter also contains the vane airflow sen- 
sor and is only used on certain ported fuel injection 
systems.) 


The volume of air through the vane meter must to be 
converted into an air/mass value. The mass 
(weight) of a specific volume of air varies with pres- 
sure and temperature. To compensate for these 
variables, a VAT sensor, located in front of the vane 
meter, measures the incoming air temperature. The 


sensor is a thermistor which is similar in operation to 
the thermistor used on the ACT sensor. 


The ECA uses air temperature and a pressure sig- 
nal received from the BP sensor to convert the 
signal from the vane airflow sensor into a mass 
airflow value. This value is used to calculate the fuel 
flow necessary for an optimum air/fuel ratio. In other 
operations, the VAT sensor is similar to the ACT 
sensor used on non-ported fuel injection systems 
(Fig. 26). 


VANE AIR 
TEMP SENSOR 


Figure 26. Vane Air Temperature (VAT) Sensor 


VANE AIRFLOW SENSOR 


Figure 25. Vane Airflow (VAF) Meter 
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Vehicle Speed Sensor (VSS) 


The VSS, used on some models, is a magnetic 
induction device. It is driven by the transmission and 
operates at road speed. The ECA uses this input to 
determine proper torque converter lockup and 
speed control operation (Fig. 27). 


TRANSAXLE 


Figure 27. Vehicle Speed Sensor (VSS) 


INPUT SUMMARY 


All of these inputs supply some type of information 
which is evaluated by the ECA to determine the 
proper operating sequence. The inputs are tested 


differently. Refer to the appropriate testing se- 
quence before ANY EEC-IV vehicle evaluation. 


OUTPUT COMPONENT DESCRIPTION 


As previously discussed, the ECA monitors engine 
operating conditions and determines the proper op- 
eration of the engine controls. These controls are 
executed in the form of ECA outputs. These outputs 
are command functions of the ECA and are used to 
control the engine operating system. Output con- 
trols are divided into four categories: 


e Electrical solenoids 
e Electric motors 

ө Controller modules 
€ Other outputs 


Electrical Solenoids 


Electrical solenoids are electromechanical devices 
that control the operation of an engine function. The 
most common type of solenoid controls vacuum to 
various diaphragms (such as the EGR valve). 
These valves are normally closed. These solenoids 
include: 


€ Boost control solenoid 
€ Canister purge (CANP) solenoid 
€ Converter clutch override (CCO) solenoid 


e Exhaust gas recirculation (EGR) shutoff 
solenoid 


e Exhaust gas recirculation control (EGRC) 
solenoid 


e Exhaust gas recirculation vent (EGRV) 
solenoid 


Exhaust heat control (EHC) solenoid valve 
EGR vacuum regulator (EVR) 

Feedback control (FBC) 

Inlet air solenoid (IAS) 

Injectors 

Integrated vehicle speed outputs 

Locking upshift solenoid (LUS) (AXOD only) 
Thermactor air bypass (TAB) 

Thermactor air diverter (TAD) 


Temperature-compensated accelerator pump 
(TCP) 


e Throttle air bypass valve 
ө Vehicle speed control solenoids 


Electric Motors 


An electric motor on the EEC-IV system is a device 
that rotates when an electric current is passed 
through it. Electric motors are another form of ECA- 
controlled output and are generally used to position 
a component or pump a fluid. The electric motors 
may be controlled by another relay that is ECA- 
controlled. ECA-controlled electric motors include: 
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e Electro-drive fan (EDF) 

e High electro-drive fan (HEDF) 

e DC motor idle speed control (ISC) 
e Electric fuel pump 


Controller Modules 


A controller module is classified as an electronic 
relay with no moving parts. A good example is the 
WOT А/С cutout relay (WAC). The primary function 
of the assembly is operation of the air conditioning 
system, when demanded by the driver at the climate 
control switches. The ECA does not disturb the sys- 
tem until a wide-open throttle signal is obtained by 
another input. At this time the ECA cancels A/C 
operation for improved engine performance. The 
following is a list of controller modules: 


ө WOT А/С cutout relay (WAC) 
e Integrated controller module (ICM) 


Other ECA Outputs 


The EEC-IV system uses other forms of outputs that 
do not fall into the categories described. These out- 
puts differ in that they are generally information 
outputs, sent to an outside system, or they are a 
control function of the ECA. These systems include: 


e Data output link 

e Fuel pump relay 

e Spark output (SPOUT) 

e Self-test output/shift indicator lamp (STO/SIL) 
e Variable voltage choke (VVC) 


EEC-IV OUTPUTS 


All of these outputs are controlled by an electrical 
signal from the ECA. Not all of them, however, are 
used on any one vehicle application. The following 
EEC-IV system outputs are listed in alphabetical 
order. 


Boost Control Solenoid 


On certain engine applications the ECA uses a sole- 
noid to control boost pressure to the turbocharger 
wastegate (Fig. 28). This normally closed solenoid, 
when energized by the ECA, allows boost pressure 
from the turbocharger compressor outlet to bleed 
through the solenoid and back into the turbocharger 
compressor. 


Without the boost control solenoid, the wastegate 
would open at approximately 69 kPa (10 psi). When 
the ECA energizes the solenoid, boost pressure into 
the engine can increase up to approximately 103 
kPa (15 psi). The solenoid will open and close at 40 
Hz (40 cycles per second). The amount of boost 
depends on engine requirements, as calibrated to 
the ECA. 


Canister Purge (CANP) Solenoid 


The CANP solenoid (Fig. 29) is a normally closed 
solenoid, mounted in line between the carbon can- 
ister and the intake manifold. When the ECA ener- 
gizes the solenoid, it opens, allowing intake 
manifold vacuum to draw the fuel vapors from the 
canister for combustion in the engine. When the 
ECA de-energizes the solenoid, fuel vapors are 
stored in the carbon canister. 
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Figure 28. Boost Control Solenoid 


Converter Clutch Override (CCO) 
Solenoid 


The CCO solenoid (Fig. 30) is used on vehicles 
equipped with a A4LD automatic transmission. The 
ECA energizes the solenoid when certain engine 
and vehicle speed requirements have been met. 
When the solenoid is energized, transmission fluid 
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Figure 29. Canister Purge (CANP) Solenoid 


flows into passages in the torque converter, allow- 
ing the torque converter to lock up. This enables a 
direct connection between the engine and the trans- 
mission (when operating in third or fourth gears), 
similar to a direct connection made possible in a 
manual transmission. 


Before energizing the solenoid, the ECA requires an 
engine at operating temperature, low-engine load, 
part-throttle cruise, and correct engine RPM. When 
the stoplamp (BOO sensor) switch is closed, the 
ECA de-energizes the CCO solenoid. The solenoid 
is also de-energized from the TP sensor during 
WOT. 


Data Output Link 


The data output link terminal is an electrical commu- 
nication link to the electronic instrument cluster. This 
output is simply a source of information used by the 
cluster for tripminder functions. 


EGR Shutoff Solenoid and EGR 
On/Off Solenoid 

Certain systems control EGR flow using a single 
solenoid (Fig. 31): either the EGR shutoff solenoid or 
the EGR on/off solenoid (depending on engine ap- 
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TRANSMISSION 


TORQUE 
CONVERTER 
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SOLENOID 


Figure 30. Converter Clutch Override (CCO) Solenoid 


plication). When these normally closed solenoids 
are energized by the ECA, a vacuum signal flows to 
the EGR valve. When the ECA de-energizes the 
solenoids, the vacuum signal is blocked and the 
EGR valve closes. 
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Figure 31. EGR ON/OFF Solenoid 
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EGR Vacuum Regulator (EVR) 
Solenoid 


An EVR solenoid (Fig. 32) is used on certain engine 
applications. This regulator operates similar to a 
normally closed EGR on/off solenoid and is used to 
control the vacuum signal to the EGR valve. The 
main difference is the regulator solenoid's ability to 
bleed off the vacuum in the EGR system. This single 
valve can replace both the EGRC and EGRV sole- 
noids, and can provide regulated vacuum to pre- 
cisely control EGR operation. 


Electro-Drive Fan (EDF) and High 
Electro-Drive Fan (HEDF) 


On some applications, an integrated controller mod- 
ule (ICM) houses the control relays of the EEC-IV 
system (Fig. 33). The ECA controls these functions 
through the use of output signals. When the ECA 
determines that high- or low-fan speed is neces- 
sary, pins 52 or 55 are grounded. The ECA can 
control other functions as well through the ICM. 
These are: 


e Fuel pump 
e WAC 


The EEC power relay is also housed in the ICM 
(Fig. 34). 
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Figure 34. ICM Schematic 
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Exhaust Gas Recirculation Control 
and Vent Solenoids (EGRC/EGRV) 


On certain EEC applications, the ECA uses two 
solenoids, one normally closed (EGRC) and one 
normally open (EGRV), to control the flow of EGR 
gases through the EGR valve (Fig. 35). 


The EGRC solenoid controls the vacuum signal to 
the EGR valve. When the solenoid is not energized, 
the vacuum signal applied to the solenoid from the 
engine cannot flow through the solenoids. When 
the solenoid is energized by the ECA, the vacuum 
signal passes through to the EGR valve. 


The EGRV solenoid vents the vacuum control line to 
the EGR valve. When the solenoid is not energized, 
itis open. This allows the vacuum signal to the EGR 
valve, from the EGRC solenoid, to be vented to the 
atmosphere. When the solenoid is energized by the 


ECA, the solenoid is closed and the vacuum signal 
is not vented to the atmosphere. 


The ECA uses both of these solenoids to control 
EGR flow. In normal operation, during warm-engine 
cruise, the EGRC and EGRV solenoids are “dither- 
ing" on/off to maintain the proper EGR valve position 
(Fig. 36). 


Figure 35. EGRC/EGRV Solenoids 
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Figure 36. EGR Operating Modes 
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Exhaust Heat Control (EHC) 
Solenoid 


Some applications incorporate a heat crossover 
System that improves cold driveability by directing 
exhaust gases to a pad under the intake manifold. 
By warming this pad, better air/fuel vaporization is 
obtained. When the engine is at operating tem- 
perature, heating the pad is not necessary. The ECA 
activates an electromechanical solenoid to induce 
heated crossover operation (Fig. 37). 


CONNECTOR TO ECA 
? 
N 


[ia PLUNGER 


I 
VACUUM SUPPLY | 
HEAT CONTROL 
VALVE 
Figure 37. EHC Operation 


Feedback Control (FBC) Solenoid 


Two types of feedback solenoids are used on EEC- 
IV applications: the feedback control solenoid and 
the remote-mounted duty cycle solenoid. 


The feedback control solenoid is a pulsing solenoid 
that introduces fresh air from the air cleaner into the 
idle and main system vacuum passages. An elec- 
trical signal from the ECA activates the solenoid. 
The amount of air allowed to enter depends on the 
solenoid's duty cycle. A zero percent duty cycle 
closes the solenoid (no voltage), and the carburetor 
will go to a maximum rich condition. A 100% duty 
cycle (voltage applied) fully opens the solenoid, and 
the carburetor will go to a maximum lean condition. 
The two feedback solenoids look different and 
mount differently on the carburetors, but they oper- 
ate in the same manner. The remote-mounted duty 
cycle solenoid regulates idle, off idle, and main sys- 
tem air/fuel ratios. 


A separate channel in the air horn of the carburetor 
conveys the idle feedback-regulated bleed air into 
the idle fuel mixture. This channel has an external 
port connected to the duty cycle solenoid by a rub- 
ber hose. The air channel intersects the idle channel 
at the same point as the fixed idle air bleed. As the 
amount of air bleed into the system increases, the 


air/fuel ratio becomes leaner. Thus, the duty cycle — 
solenoid regulates the idle air/fuel ratio. 


For main system control, the duty cycle solenoid 
regulates a vacuum to a fuel control valve assembly. 
The valve assembly consists of a diaphragm and 
actuator in the air horn and a metering valve (needle 
and seat) in the main body. The regulated vacuum 
above the diaphragm moves the actuator which, in 
turn, positions a tapered needle in the valve seat, 
allowing additional fuel to flow through the feedback 
channel restrictor into the main well. This regulates 
the fuel flow into the main system, thus controlling 
the off idle and part-throttle air/fuel ratios. 


When the ECA recognizes the need for a leaner air/ 
fuel ratio, it signals the duty cycle solenoid to supply 
higher vacuum, which moves the diaphragm and 
actuator upward. The spring below the tapered nee- 
dle forces it upward to decrease fuel flow past the 
needle. Conversely, when the ECA signals the duty 
cycle solenoid to lower vacuum, the spring above 
the actuator moves it and the tapered needle down- 
ward, allowing more fuel to flow past the needle. 


The FBC solenoids are shown in Figure 38. 
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Figure 38. FBC and Remote-Mounted Duty 
Cycle Solenoids 
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Fuel Pump Relay 


The fuel pump relay is normally open, supplying the 
electric fuel pump(s) with battery voltage. When the 
EEC power relay is activated, battery voltage is 
supplied to the fuel pump relay. The ECA supplies a 
ground to the relay to activate the fuel pump(s) 
(Fig. 39). 


Inlet Air Solenoid (IAS) 


The IAS is used on the 2.8L V-6 Ranger/Bronco II 
engine. It is a normally closed solenoid which con- 
trols the vacuum signal to the air cleaner vacuum 
door motor. When the ECA energizes the solenoid, 
a vacuum signal flows to the vacuum door motor, 
allowing the door to close to cold ambient air. The air 
entering the air cleaner is then heated through a 
heat stove located on the exhaust manifold. When 
the solenoid is de-energized, the vacuum signal is 
stopped and the door opens to unheated air. This 
solenoid allows the ECA to control the vacuum 


HOT IN RUN HOT AT ALL TIMES 


motor door that had previously been controlled by 
an air cleaner bimetal and vacuum retard delay 
valve. 


Fuel Injector Solenoid — 
High Pressure 


Fuel injectors (Fig. 40) are normally closed elec- 
tromechanical devices which meter and atomize the 
fuel delivered to the engine. When the ECA ener- 
gizes the fuel injectors, fuel flows through the body 
and out of the end of the injector. The energizing of 
the solenoid is commonly referred to as injector 
"pulse width" or "on" time. Since the injector flow 
orifice is fixed, and the fuel supply is regulated, fuel 
flow to the engine is primarily controlled by the 
amount of time the solenoid is energized. The fuel 
injector solenoids are mounted in a throttle body or 
in the intake manifold, depending on the type of 
system used. 
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Figure 39. Fuel Pump Relay Schematic 
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Figure 40. High- and Low-Pressure Fuel Injectors 


Fuel Injector Solenoid — 
Low Pressure 


The low-pressure fuel injector solenoid (Fig. 41) is 
used on the low-pressure central fuel injection sys- 
tem. (It is also a normally closed electromechanical 
device.) When this injector is energized, a ball is 
moved off its seat. This allows the fuel to flow from 
the spray nozzle through six metered orifices. 
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Figure 41. Low-Pressure Fuel Injector Solenoid 
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DC Motor Idle Speed Control (ISC) 


The DC motor ISC (Fig. 42) is used by the ECA to 
control: 


ө Coid and warm engine idle speed 
ө Anti-diesel operation 


e Dashpot functions 


On a cold engine start-up, the ISC plunger is ex- 
tended to its farthest position. As the engine warms 
up, the plunger is retracted by the ECA. If the A/C 
compressor is turned on, the ECA will extend the 
plunger a certain distance to increase engine idle 
speed to compensate for the added load. When the 
throttle is opened and the lever leaves contact with 
the plunger, a switch (idle tracking switch) in the end 
of the plunger signals the ECA. The ECA will then 
fully extend the plunger where, upon contact with 
the lever (during deceleration), it will act as a 
dashpot, slowing the return of the throttle lever. 
When the engine is shut down, the plunger will 
retract, preventing the engine from dieseling. Then, 
it will extend for the next engine start-up. 
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Figure 42. DC Motor Idle Speed Control 


Locking Upshift Solenoid (LUS) 


The LUS is an electromechanical device mounted to solenoid through input information from the neutral 
the AXOD transaxle. When energized (grounded) drive switch, the THS 4-3, and the THS 3-2, also 
by the ECA, it routes hydraulic pressure to the lock- located in the valve body (Fig. 43). 
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Figure 43. Locking Upshift Solenoid 
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Spark Output (SPOUT) 


Since the distributor has no vacuum or centrifugal 
advance, the ECA must control the timing of the 
engine during different operating conditions.The 
ECA signals spark timing by way of the spark output 
(SPOUT) circuit. 


NOTE: When setting base timing on the vehicle, it is 
necessary to disconnect the spout circuit. Failure to 
do so will result in inaccurate base timing. Refer to 
the Emission Information decal located in the en- 
gine compartment. 


Self-Test Output (STO) 


On EEC-IV vehicles, ап STO connector is used to 
diagnose the EEC system. By using a STAR tester 
(or voltmeter) it is possible to read the STO codes. 
When a code is obtained, refer to the Engine/Emis- 
sion Diagnosis Manual, Volume H. 


Thermactor Air Bypass/Diverter 
(TAB/TAD) Solenoids 


On EEC-IV vehicles equipped with Thermactor air, 
the ECA uses two normally closed solenoids (Fig. 
44) to control Thermactor airflow to the engine or the 
exhaust manifold, or to the catalytic converter. 


The TAB solenoid controls a vacuum signal to the air 
bypass valve, or to the air bypass valve side of a 
combination air control valve. On most applications, 
when this valve is not energized, Thermactor air will 
be diverted to the air control valve (or air control 
valve side of the combination valve), where the TAD 
will direct Thermactor airflow. 


The TAD solenoid is used to divert Thermactor air 
either upstream (to the engine or the exhaust mani- 
fold) or downstream (to the catalytic converter). On 
most applications, when the solenoid is not ener- 
gized, Thermactor airflow is diverted upstream. 


Temperature-Compensated 
Accelerator Pump (TCP) Solenoid 


The TCP solenoid is used on the 2.8L V-6 engine. 
The TCP solenoid is normally closed and controls a 
vacuum signal to the accelerator pump in the 
2150A-2V carburetor. When the engine is cold the 
solenoid will not be energized. This allows the ac- 
celerator pump to admit a larger shot of fuel in the 
accelerator pump circuit for improved cold engine 
driveability. After the engine has reached a pre- 
determined temperature the ECA will energize the 
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Figure 44. TAB/TAD Solenoids 


TCP solenoid, allowing a vacuum signal to flow to 
the accelerator pump. With vacuum applied to the 
accelerator pump, a smaller shot of fuel will be 
admitted into the carburetor. On a warm engine, 
less fuel is needed for acceleration (Fig. 45). 
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Figure 45. 2150A-2V TCP Operation 


Throttle Air Bypass Valve 


The throttle air bypass valve (Fig. 46) is operated by 
the ECA to control engine idle speed on vehicles 
equipped with multi-point electronic fuel injection. 
The solenoid allows air to bypass the throttle 
plate(s) according to commands from the ECA. Dur- 
ing cold engine start-up, the ECA will go to a 100% 
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Figure 46. Throttle Air Bypass Solenoid 


duty cycle. This opens the valve completely, allow- 
ing intake air to flow from the front of the throttle 
plate(s), through the valve, then out into the throttle 
body behind the throttle plate(s). The ECA will also 
use the solenoid as an electronic dashpot. During 
deceleration, air will bypass the throttle plate(s), 
preventing engine stall. For control of cold or warm 
idle speed the ECA will duty cycle the solenoid to 
achieve a smooth, calibrated idle. 


The throttle air bypass solenoid is incorporated in 
EFI and low-pressure CFI systems. A diode is in- 
stalled in parallel with the throttle air bypass valve 
solenoid. The diode prevents voltage spikes from 
occurring when the solenoid is deactivated. 


Vehicle Speed Control Solenoids 


On integral speed control systems the ECA oper- 
ates speed control functions. Two output solenoids 
control the speed control servo. One solenoid is 
vent and the other is control. The ECA monitors 
certain inputs to control speed control output sole- 
noids (Fig. 47). 
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Variable Voltage Choke (VVC) 


A VVC (Fig. 48), on certain EEC-IV applications, 
uses the duty cycle of battery voltage, based on the 
percentage of "on" time, to either slow down or 
speed up choke action. In doing so, it varies the 
percentage of time the choke is on. This system 


'includes a single-pill choke cap, a solid-state choke 


relay, and an input from the ECA. 


At low temperatures, the ECA will duty cycle voltage 
to the choke each 27 seconds that it is energized. 
As coolant and air temperature increase, or after the 
engine has been running for a period of time, the 
percentage of duty cycle voltage to the choke will 
increase to 100%. At a 10°C (50°F) start-up, the 
choke is on approximately 20% of the time. At 27°C 
(80°F) the choke will have a 100% duty cycle. 
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SPEED 
CONTROL 
SERVO ASSY 


3.0 EEC-IV EFI 


Figure 47. EEC-IV Schematic with Integral Speed Control 


ELECTRONIC ENGINE CONTROLS (EEC-IV) 
SENSORS AND ACTUATORS 
(THROUGH MODEL YEAR 1986) 


WOT A/C Cutout (WAC) — 
The WAC, on certain EEC-IV engine applications, The ECA controls a normally closed relay that is in 
shuts off the A/C compressor clutch when the en- line with the A/C system. The ECA provides a 


gine is in wide-open throttle operation. This feature ground to the relay to cancel A/C operation (Fig. 49). 
removes the added load of the A/C compressor from 
the engine for increased power. 


TO TRIPMINDER 
MESSAGE CENTER 


AIC DEM CYCLIC ain IGNITION 
SWITCH PRESSURE SWITCH 


Figure 49. WAC Electrical Schematic 


OUTPUT SUMMARY 


Not all of the outputs covered in this text are used on components. Refer to the Engine/Emission Diag- 
any one EEC-IV application. It is the intent of this nosis Manual, Volume H to perform ANY diagnosis 
manual to familiarize the reader with current output and testing. 
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MOTORCRAFT PARTS CROSS REFERENCE 


1985 


CALIBRATION FORD PART MOTORCRAFT 
CODE PART NAME NUMBER PART NUMBER 
NUMBER 
All parts listed for this | 1.6L EFI ECT Sensor E1AZ-12A648-A DY-303 
Baro Sensor E3ZZ-12A644-A DY-405 
Dist. Assy. E3FZ-12127-B DA-1889 
PIP Assy. E4PZ-12A112-A 
Air Cleaner Vacuum E2SZ-9D612-A CX-682 
Motor Assy. 
Air Cleaner Temp. D7FZ-9E607-A CX-109 
Sensor 
Thermactor Check E3FZ-9A487-B CX-772 
Valve 


calibrations listed 
below. 


engine are common 
EGR Valve E4FZ-9D475-A CX-967 


except those 
TP Sensor E5FZ-9B989-C CX-1018 


4-27A-R02 TP Sensor E3FZ-9B989-A CX-855 
TP Sensor E5FZ-9B989-B CX-1011 
All parts listed for this | 2.3L Non Turbo ECT Sensor E1AZ-12A648-A DY-303 


engine are common 
except those 
calibrations listed 
below. 


Dist. Modulator Valve | E4ZZ-12A170-B DY-454 
Dist. Assy. E59Z-12127-C DA-1984 
Air Cleaner Temp. D7ZZ-9E862-A CX-150 
Sensor Override 

Air Cleaner Vacuum E3FZ-9D612-A CX-898 
Motor Assy. 

Air Cleaner Temp. D7FZ-9E607-A CX-109 
Sensor 

Thermactor Check Е522-9А487-А CX-985 
Valve (w/Flare Ends) 

Thermactor Check D9AZ-9A487-C CX-385 
Valve (w/o Flare Ends) 

Thermactor Pump E3ZZ-9A486-A CX-775 


MAP Sensor E43Z-9F479-B DY-430-A 
EGR Valve E4DZ-9D475-A CX-950 


Thermactor Control E43Z-9F491-C CX-921 
Valve 
Thermactor Control E4SZ-9F491-A CX-935 
Valve 


2.3L EFI Turbo ECT Sensor E1AZ-12A648-A DY-303 
Baro Sensor E3ZZ-12A644-A DY-405 


All parts listed for this 
engine are common 
except those 
calibrations listed in 
left column, top of 
next page. 


Dist. Assy. E59Z-12127-C DA-1984 


EGR Valve E4DZ-9D475-A CX-950 
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1985 (Cont'd.) 


CAT CODE м РАВТ МАМЕ FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 


2.3L EFI Turbo E4ZZ-9B989-B CX-503-A 
5-05S-RO1 & (Cont'd.) E5ZZ-9B989-C CX-1019 


5-05R-R10 


All parts listed for this | 2.3L CFI 


Injector Assy. E5ZZ-9F593-A CM-4351 
TP Sensor E5ZZ-9B989-C CX-1019 


5-06E-RO 


5-06E-R10 


pk ns v7 ECT Sensor E1AZ-12A648-A DY-303 
calibrations listed Dist. Assy. E43Z-12127-C DA-1953 


below. 


Air Cleaner Vacuum E53Z-9D612-A CX-1025 
Motor Assy. 

Thermactor Check E3FZ-9A487-B CX-772 

Valve 

MAP Sensor E43Z-9F479-B DY-430-A 
EVP Sensor E5AZ-9G428-A CX-1000 
EGR Valve E53Z-9F483-A CX-990 


Dist. Retard Control E3AZ-12A208-F DY-412 
Valve 

Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 


5-25C-RO1 


5-25C-R01 
5-25F-R10 


5-26E-RO 
5-26E-R10 
5-26E-R21 


Dist. Retard Control E3AZ-12A208-E DY-433 
Valve 

Air Cleaner Temp. D7DZ-9E607-A CX-146 
Sensor 


EGR Valve E53Z-9F483-B CX-991 


Dist. Retard Control ESAZ-12A208-C DY-421 
Valve 

Air Cleaner Temp. D7DZ-9E607-A CX-146 
Sensor 


EGR Valve E53Z-9F483-B CX-991 


EGR Valve E53Z-9F483-A CX-990 
Dist. Retard Control E3AZ-12A208-E DY-433 
Valve 

Air Cleaner Temp. D7DZ-9E607-A CX-146 
Sensor 


5-26J-R01 
5-26J-R11 
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1985 (Cont'd.) 


a CODE S РАВТ МАМЕ FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 
All parts listed for this | 3.8L CFI Thermactor Pump E3SZ-9A486-C CX-905 


engine are common EGR Valve E4AZ-9F483-A CX-932 
except those 
calibrations listed MAP Sensor E5SZ-9F479-A DY-495 


below. EVP Sensor E43Z2-9G428-B CX-863-A 
5-16A-R05 Thermactor Check D9AZ-9A487-C CX-385 
5-16A-R10 Valve 


4-16B-R10 ACT Sensor E1AZ-12A697-A DY-304 
Е422-12127-А DA-1965 

Air Cleaner Temp. D7ZZ-9E862-A CX-150 
Sensor Override 
Air Cleaner Vacuum E1SZ-9D612-A CX-519 
Motor Assy. 
Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 
Thermactor Check E3TZ-9A487-A CX-760 
Valve 

5-16B-R05 ECT Sensor E1AZ-12A648-A DY-303 


CX-935 


Thermactor Control E4SZ-9F491-A 
Valve (1) 


NOTE: Use calibration 4-16B-R10 for other component 
information. 


ACT Sensor E1AZ-12A697-A DY-304 
ECT Sensor E1AZ-12A648-A DY-303 
Dist. Assy. E4ZZ-12127-A DA-1965 


Air Cleaner Temp. D7ZZ-9E862-A CX-150 
Override 

Air Cleaner Vacuum E1SZ-9D612-A CX-519 
Motor 


5-16B-R06 
5-16B-R07 
5-16B-R11 
5-16B-R10 
5-16F-RO 

5-16F-RO6 
5-16F-R07 


Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 

Thermactor Control E4SZ-9F491-A CX-935 
Valve 


Thermactor Check ЕЗТ2-9А487-А СХ-760 
Valve 


@ LTD/Marquis Requires: D9AZ-9A487-C (CX-385) 
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1985 


CODE EN mu FORD PART Ü| MOTORCRAFT 

NUMBER NUMBER PART NUMBER 
All parts listed for this | 5.0L CFI ACT Sensor E1AZ-12A697-A DY-304 
SERIE Bre comin ECT Sensor E1AZ-12A648-A DY-303 
except those 


calibrations listed Е572-12127-В DA-1970-A 
below. MAP Sensor E43Z-9F479-B DY-430-A 
E432-9G428-B CX-863-A 


Thermactor Air Bypass | E1TZ-9B289-C CX-560 
Valve 
Air Cleaner Vacuum D7TZ-9D612-B CX-120 
Motor 

Air Cleaner Temp. D7FZ-9E607-B CX-122 

Sensor 


Thermactor Check E3TZ-9A487-A CX-760/385 
Valve (2) 


Thermactor Pump E1AZ-9A486-A 


EGR Valve E5AZ-9F483-A CX-960-A 


Thermactor Control E3TZ-9F491-A CX-899/948 
Valve 
Air Cleaner Vacuum D7TZ-9D612-B CX-120 
Motor 
Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 


4-22F-R10 


5-22D-RO 
5-22D-R10 
5-22D-R11 


Thermactor Check E3TZ-9A487-A CX-760/385 
Valve © 


Thermactor Pump E3ZZ-9A486-E CX-895 
EGR Valve 


Thermactor Control 
Valve 
( ) 


(2) Check Valve with nipples at both ends D9AZ-9A487-C (CX-385 


E5AZ-9F483-A 
E3TZ-9F491-A 


CX-960-A 


CX-899/948 
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1985 


eae ty ION T FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 

5.0L CFI (Cont'd.) Dist. Retard Control ЕЗА2-12А208-1 DY-431 

Valve 

Air Cleaner Vacuum D7TZ-9D612-B CX-120 

Motor 

Air Cleaner Temp. D7FZ-9E607-B CX-122 

Sensor 

Thermactor Control E1AZ-9F491-A CX-537 

Valve 

Thermactor Check E3TZ-9A487-A CX-760 

Valve @) 


Thermactor Pump E1AZ-9A486-A CX-624 
EGR Valve E5PZ-9H473-B CX-1024-A 


Dist. Retard Control E3AZ-12A208-D DY-431 
Valve 
Air Cleaner Vacuum D7TZ-9D612-B CX-120 
Motor 


4-22C-RO 
4-22B-RO 


Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 

Thermactor Control E1AZ-9F491-A CX-537 
Valve 

Thermactor Check E3TZ-9A487-A CX-760 
Valve (2) 


Thermactor Pump E1AZ-9A486-A CX-624 
EGR Valve E5AZ-9F483-A CX-960-A 


Dist. Retard Control E3AZ-12A208-C DY-421 
Valve 

Air Cleaner Vacuum D7TZ-9D612-B CX-120 
Motor 

Thermactor Control E1AZ-9F491-A CX-537 
Valve 

Thermactor Check E3TZ-9A487-A CX-760 
Valve @) 


Thermactor Pump E1AZ-9A486-A CX-624 
EGR Valve E5AZ-9F483-A CX-960-A 


Air Cleaner Vacuum D7TZ-9D612-B CX-120 
Motor 

Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 

Thermactor Control E4SZ-9F491-B CX-948 
Valve 


Thermactor Control 
ESTZ-9F491-A CX-899 


5-22R-RO (Cont. on 
next page) 


Valves 
Upstream 
@ Check Valve with nipples at both ends D9AZ-9A487-C (CX-385) 


29 


1985 


S EHE ae PART NAME FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 


5-22R-RO (Соп?а.) 5.0L CFI (Cont’d.) Downstream © 
Thermactor Pump E3ZZ-9A486-E CX-895 
Valve 


4-22A-R13 
5-22E-R10 


Air Cleaner Vacuum D7TZ-9D612-A CX-106 


Motor 


Thermactor Pump 


E3ZZ-9A486-E CX-895 
EGR Valve E5AZ-9F483-A CX-960A 


Thermactor Control E3TZ-9F491-A CX-899/948 
Valve 

Thermactor Check ЕЗТ2-9А487-А CX-760 
Valve 

Air Cleaner Temp. D8BZ-9E862-A CX-243 
Sensor Override 

Air Cleaner Vacuum D7TZ-9D612-A CX-106 
Motor 


Thermactor Pump E3ZZ-9A486-E CX-895 
EGR Valve E5AZ-9F483-A CX-960-A 


Thermactor Control E3TZ-9F491-A CX-899/948 
Valve 

Air Cleaner Temp. D8BZ-9E862-A CX-243 
Sensor 

Thermactor Check E3TZ-9A487-A CX-760 
Valve 

Air Cleaner Vacuum D7TZ-9D612-A CX-106 
Motor 


5-22A-RO 
4-22A-R13 


Thermactor Pump E3ZZ-9A486-E CX-895 
EGR Valve E5AZ-9F483-A CX-960-A 


5-22L-RO 
5-22L-R10 


Air Cleaner Vacuum D7TZ-9D612-A CX-106 
Motor 

Thermactor Control EASZ-9F491-B CX-948 
Valves ESTZ-9F491-A CX-899 


Thermactor Check E3TZ-9A487-A CX-760 
Valve 


Thermactor Pump E3ZZ-9A486-E CX-895 
EGR Valve E5AZ-9F483-A CX-960-A 


@ Check Valve with nipples at both ends D9AZ-9A487-C (CX-385) 


Thermactor Control E3TZ-9F491-A CX-899/948 
Valve 
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1986 


pr i VAT MXME FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 


6-08E-RO 


Injector Assy. E6FZ-9F593-A CM-4488 


Thermactor Check E3FZ-9A487-B CX-772 
Valve 


EGR Valve E6FZ-9D475-A CX-1129 


E6FZ-9B989-A CX-1120 
2.3L Non-Turbo ECT Sensor E1AZ-12A648-A DY-303 


5-06A-RO 
6-06A-R10 
5-05A-RO 

6-05A-R1 1 


Dist. Modulator Valve | E4ZZ-12A170-B DY-454 
Dist. Assy. Air Cleaner | Е592-12127-С DA-1984 
D7ZZ-9E862-A CX-150 


Air Cleaner Vacuum E3FZ-9D612-A CX-898 
Motor 

Air Cleaner Temp. D7FZ-9E607-A CX-109 
Sensor 

Thermactor Control E4SZ-9F491-A CX-935 
Valve 


Thermactor Check D9AZ-9A487-C CX-385 

Valve (Hose Nipple 

Both Ends) 

Thermactor Pump ЕЗ22-9А486-А СХ-775 
5-05R-R10 2.3L Turbo ECT Sensor E1AZ-12A648-A DY-303 
eue 
6-06E-R01 Barometric Sensor E3ZZ-12A644-A DY-405 


5-05S-R01 
5-05E-R0 


Thermactor Check E5ZZ-9A487-A CX-985 

Valve (w/Flare) 

MAP Sensor E43Z-9F479-B DY-430-A 

EGR Valve E4DZ-9D475-A CX-950 
E59Z-12127-C DA-1984 
E6ZZ-9B989-A CX-1135 

Injector Assy. E5ZZ-9F593-A CM-4351 

EGR Valve@) E5RY-9D475-B CX-987 


(T-Bird/Cougar and Е402-90475-А CX-950 
Mustang) SVO EGR 
Valve 

2.3L CFI ACT Sensor E1AZ-12A697-A DY-304 
ECT Sensor E1AZ-12A648-A DY-303 


Dist. Retard Control | E3AZ-12A208-E DY-433 
Valve@ 


@Calibration No. 5-05E-RO Use valve No. E4D7-9D475-A (CX-950) 
@Calibration No. 5-25C-RO1 Use valve No. E3AZ-12A208-F (DY-412) 


5-25F-R10 
6-26E-RO 
5-25C-R01 
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1986 (Cont'd.) 


S CODE m PART NAME FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 


5-25F-R10 (Contd.) | 2.3L CFI (Contd.) Dist. Assy.6) E63Z-12127-B DA-2005-A 


6-26E-RO (Contd.) Air Cleaner Vacuum | E53Z-9D612-A CX-1025 


5-25C-R01 (Cont'd.) Motor 
Air Cleaner Temp. D7DZ-9E607-A CX-146 
Sensor(&) 
Thermactor Check ESFZ-9A487-B CX-772 
Valve 
EGR Valve@) E53Z-9F483-A CX-990 
MAP Sensor E43Z-9F479-B DY-430-A 


EVP Sensor E5AZ-9G428-A CX-1000 


2.5L CFI E1AZ-12A697-A DY-304 
Е6з2-12127-В 


6-19B-RO 
6-19M-RO 
6-20A-RO 
6-20B-RO 
6-20S-RO 


Air Cleaner Vacuum E6AZ-9D612-C CX-1116 
Motor 

Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 


Thermactor Check E6AZ-9A487-B CX-1122 
Valve 


EGR Valve E53Z-9F483-A CX-990 
MAP Sensor E6FZ-9F479-A DY-503 


EVP Sensor E5AZ-9G428-A CX-1000 


БЛОА RIO 3.0L EF 
6-10B-R05 Dist. Assy 
ip 
EGR Valve 
Valve E3TZ-9A487-A 
LTD/Marquis CX-385 
Valve D9AZ-9A487-C 
E3SZ-9A486-C 
E4SZ-9G428-B 
6-16В-НО2 
Dist. Assy. E6SZ-12127-C DA-2004 


(Calibration No. 5-05E-RO Use Dist. Assy. E59Z-12127-C (DA-1984) 
(& Calibration No. 5-25C-RO1 Use Sensor D7FZ-9E607-B (CX-122) 
Calibration No. 6-26E-RO Use Valve E53Z-9F483-B (CX-991) 
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1986 (Cont'd.) 


айе) ION — FORD PART MOTORCRAFT 
NUMBER NUMBER PART NUMBER 
6-16B-RO2 (Contd.) | 3.8L CFI (Contd.) Air Cleaner Temp. 0722-98862-А CX-150 
Sensor 
Air Cleaner Vacuum 
Motor E1SZ-9D612-A CX-519 
Air Cleaner Temp. D7FZ-9E607-B CX-122 
Sensor 
Thermactor Control E4SZ-9F491-A CX-935 
Valve 
Thermactor Check E3TZ-9A487-A CX-760 
Valve 
Thermactor Pump E3SZ-9A486-C CX-905 
ASSy. 


EGR Valve E4AZ-9F483-A CX-932 
MAP Sensor (8) E43Z-9F479-B DY-430-A 
EVP Sensor E43Z2-9G428-B CX-863-A 


6-22B-RO 5.0L EFI ECT Sensor E1AZ-12A648-A DY-303 
aca 
6-22G-RO Dist. Assy. E6AZ-12127-D DA-2010 
6-22H-RO TP Sensor E6AZ-9B989-C CX-1133 
6-22|-RO Injector Assy. E6SZ-9F593-A CM-4492 
6-22J-RO 

6-22M-RO 


Thermactor Control E3TZ-9F491-A CX-899 
Valve 
Thermactor Check E3TZ-9A487-A CX-760 
Valve 


Thermactor Bypass E1TZ-9B289-C CX-560 
Valve 


Injector Assy E6ZZ-9F593-A CM-4491 


Thermactor Pump E3ZZ-9A486-E CX-895 


6-22C-RO 


6-21B-RO 
6-21C-RO 
6-21A-RO 
6-22A-RO 
6-22L-RO 
6-23A-RO 
6-22A-RO 
6-22L-RO 
6-22F-RO 
6-22K-RO 


6-23A-RO 


Dist. Retard Control E3AZ-12A208-C DY-421 
6-22D-R22 Valve 


@®Calibration No. 5-16A-R10 Use Map Sensor E5SZ-9F479-A (DY-495) 


33 


NOTES 


1986 SERVICE PUBLICATIONS 


PUBLICATIONS ITEM NUMBER | QUANTITY | UNIT PRICE AMOUNT 
SHOP MANUALS 
CARLINE GROUP A* (Lincoln/Ford/Grand Marquis) 365-126-86A u] | $28.00 


CARLINE GROUP B* (Continental/Mark VII/Thunderbird/Cougar/ 
LTD/Marquis/Mustang/ Capri) 365-126-86B 28.00 


CARLINE GROUP C* (Escort/Lynx/EXP/Tempo/Topaz) 365-126-86c | | 2800 


COMPLETE CAR SHOP MANUAL" (Except Escort/Lynx/EXP/ 365-126-86AB 54.00 
Tempo/Topaz) 


MERKUR XR4Ti SHOP MANUAL (Includes 1985 Base Manual) ЕРЅ-12045-86 | | зо | | 
CAR SERVICE SPECIFICATION BOOK 365-336-86 | | 525 | | 
LIGHT TRUCK SHOP MANUAL* 365-326-864 | | 2800 | | 


MEDIUM/HEAVY TRUCK SHOP MANUAL* 365-326-86B 
COMPLETE TRUCK SHOP MANUAL* 365-326-86AB 
CL-9000 SERIES SHOP MANUAL 365-339-86 
L-SERIES SHOP MANUAL 365-493-86 
AEROSTAR SHOP MANUAL FPS-12046-86 


RANGER/BRONCO Il SHOP MANUAL (1985 Base and 1986 
Supplement Manual) FPS-12013-86 NNNM 


LIGHT TRUCK SERVICE SPECIFICATION BOOK 365-322-86 
MEDIUM/HEAVY TRUCK SERVICE SPECIFICATION BOOK 365-329-86 
TAURUS/SABLE SHOP MANUAL FPS-12055-86 
CARGO TRUCK SHOP MANUAL FPS-12056-86 
CAR WIRING DIAGRAMS 

1986 CAR WIRING AND VACUUM DIAGRAM BOOK 

ESCORT/LYNX 


m 
> 
v 


TEMPO/TOPAZ 
MUSTANG/CAPRI 
LTD/MARQUIS 
THUNDERBIRD/COUGAR 
FORD/GRAND MARQUIS 
MERKUR ХВАТ! 

LINCOLN 

CONTINENTAL 

MARK VII 
TAURUS/SABLE 

TRUCK WIRING DIAGRAMS 


AEROSTAR 


ECONOLINE 365-1980-86 
F150-350 SERIES 365-198S-86 


*Includes Performance Specifications 


PUBLICATIONS ITEM NUMBER | QUANTITY | UNIT PRICE AMOUNT 
ELECTRICAL AND VACUUM TROUBLESHOOTING MANUALS 


FORD/GRAND MARQUIS 0336-507-86 


1986 TAURUS/SABLE BODY COLLISION REPAIR MANUAL FPS-12074 


Total Order 
Mich. Purchasers Add 496 Sales Tax 
GRAND TOTAL 


Make check or money order payable 


= 
z adl NIRE. Mail original copy with check to: 
x Ford Service Publications 
а. Room 2009 
ш Name Box 6025 
2 Dearborn, Michigan 48121 
ui Street Address Make check payable to Helm, Inc. 
=d А Publications shipped prepaid 
в City/State Zip Allow 4 weeks for delivery 

No C.O.D. orders 
SNB 


WE SUPPORT VOLUNTARY TECHNICIAN CERTIFICATION 


Ford Parts and Service Division 


Training and Publications Department 


